[A paradox and three egnimas about the role of BRCA1 in breast and ovarian cancers].
More than 50% of the hereditary forms are associated with germ line mutation in either BRCA1 or BRCA2 genes (BReast CAncer 1/2). The BRCA1 protein is expressed ubiquitously and is likely to play a role in several fundamental processes, including the maintenance of genomic integrity. Paradoxically, BRCA1 appears as a gene essential for proliferation of embryonic cells that simultaneously carries tumor suppressor activity. The nature of the role of BRCA1 in DNA repair and maintenance of genome integrity remains enigmatic. BRCA1 may indeed be a sensor of "abnormal" DNA structures that undergo heterochromatinisation. This model finds some support in the recent report that BRCA1 participates in the maintenance of X-chromosome inactivation, a paradigm for facultative heterochromatinisation. Why are epithelial cells from mammary glands and ovaries the privileged targets for tumorigenesis in women carrying germline mutations in BRCA1? The inheritance of a single defective copy of BRCA1 by women confers a status of susceptibility for developing breast and/or ovarian cancer. The loss of the wild-type allele inherited from the unaffected parent (LOH), commonly observed in the primary breast and ovarian tumors in these susceptible women, represents the event that initiates the tumorigenesis process. This classical two hit model, which assumes that heterozygote cells are "normal" until the LOH occurs stochastically, remains enigmatic.